EUROPEAN PATENT OFFICE 

Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



: 07157553 

: 20-06-95 

: 08-12-93 

: 05307870 



APPLICANT : UNITIKA LTD; 
INVENTOR : I WAY A YOSHIAKI; 
INT.CL. : C08G 63/78 C08G 63/91 



TITLE 
ABSTRACT 



PRODUCTION OF BIODEGRADABLE POLYESTER COPOLYMER 

PURPOSE: To obtain the subject copolymer which is excellent in biodegradability 
strength, heat resistance and useful for disposable vessel or thread for surgery by 
effecting ester-interchange reactions between specific polyester mixture in the presence of 
a glycol until a substance melting at a specified temperature is obtained and then 
subjecting the ester-interchanged product to the polymerization. 

CONSTITUTION: A mixture of aNphatjc^^^ witn 

reaction in the presence of a glycol such as ethylene glycol or 1 ,2-pro^edioTo7^e7~^ 
until a substance having a melting point lower than those of the aliphatic polyester and the 
aromat.c polyester is obtained, then the product is polymerized under a reduced pressure 
to give the object copolymer. 



COPYRIGHT: (C)1995,JPO 



<JP 407157553A. AJ.> 



09) B*mm* a p> 0 » & m » It & * (a) aimmam* 

#W¥7- 157553 

(43)^RH ¥j£ 7 ^ (1995) 6 £20 B 



(51)IntCl. e 
C 0 8 G 63/78 
63/91 



NLK 
NLL 



F I 



5fc»5fc »^3S©jRi OL (£ 7 JO 



<2DfM8H» 

(22)ffiSB 



t&K¥5-307870 
¥^5^(1993)12^8 0 



(71)fcfJKA 000001144 

^fK^ftfflKsatBi i ts 3 # i * 
(74) ±i2 1 ^roj&^f^A xm&ms&x¥xmk 

(7DWHA 000004503 

^WMHFT&JfcfcBr 1 TB50#«fi 

^«!IO<affi«lTSl#3 XlilSSfi 



«Ufte«< 



(54) [*9J<Z>«fiO ^?tt#UxX^;W*S^#:©igiS^ 

(57) imm 



(2) 



#^?7-l 5 7 5 5 3 



>K0«£te**XI4^y =-^©*#T-C?l!(rlEffiJWile>K 
[0 0 0 1] 

[K*±<BflJ/B#JlM *«WW[^»tt**1-5Jl*y3i 10 
[0 0 0 2] 

5:t**pt,Jlt^5 (Nature) , Vol. 

2 7 0, 1 1^38. 7 6. 1 9 7 7], b*»U C <D 



[0 0 0 3] rftferofflHSrjiHfe-t-afc*,, 

»tt 5 mmm # y ^ * 7- /u- 1 ^ ^ $. ^ § 
W£#»*tas#fc«iT,fctf y ± 5 t 

ft£*Ut (v^—tvI- • ^-^ . 7/7^ K . ^y-7- . 

(J. o f App 1. Polym. Sc 
i • ) 2 6#. 4 4 111. (19 8 1)), 

m&) iztt^xfaKvmis.mx-fiotzib. mm<o^% 

« s fU<iTL. +M*^t4^ffofc#yx^f/> 40 
[0 0 0 4] 

iii^^«?a?rW1-s^^^y^^^ /U ^ S A 
[00 0 5] 



[0 0 0 6] i"/jrfc*,, *3BWli, flgKEl^yi^x/u 

&Txmm®fc ^xmtzm^m^ y ^^f-^a^ssn 

[0 0 0 7] *Ktt»fcfc^T. JglKt!e2Ky:n*^ 
(flgfR&stfy i^^^^rf tr) iLTIi, EfitflgfflSSisK 

[0 0 0 8] itfWBJtSai^yat^^utL-CH:. #J;i 

tf . *f y. y n y K\ * y * y n 9 * h >\ # y - 3 - 

t h'u^i/ynt'j-f,- f^ #y -4-t Kn^->y^- 
L'— h , ^y-5-tKndf- !Jl/-f., ztf y _ 7 _ 
tKc+^y^/x-f., #!I-8-tKB^w 

#y _ g _ t Kn*->/-7-/3L- h , 
-10-fc KD^fy^/x-h, sKy-ll-tKn 
^^^y^yx- *y-l2-tKn^->KfA 
/^-S. dfyxf uyf^.>^_ K jKy^w-^-y- 

^-^■f-u— ,-jfy xf uyt^*>r- K ^y-^oi^u 
>-tr/<^-h, ^y >^yui^u^riV^!— h, ,-tfy> 

-h. #y y 1 h7>f l/>7^- ^y^^^^^ 

u >r ^?y y a t°u^7j-3-v-u— h^tmif 

[0 0 0 9] WmSBJDimtfV^xrfrbLX^ Mi 
^y-3-t Kn*->/<y u-K ^y_ 3 _ fc Kd ^ 

f-. /Ky-3- 1 # y^- f,, ,tfy-3- 

t Kb*w + /i- f., ^y-3_ t Kd+->5** y 
^-S. #y-3-fc Kndf->Kf*/x- #y- 
3-^^/u-5 - t Kode->/<y u— ^fy tv<n^ 

#!)-3,3-/>f/^Difi/y7i;/<-f.^! 
mfhiiiiK ^ixbWmtitiZhVXtetjiW L*»L 

7^1ffc5:tz)!ffStl\ rixbiBKUEJKy i 



(3) 



7-157553 



[0 0 10] *«M*^^55?#«l^y3L^7 L /Hi, $v 

[ooii] :n^<7)McoMi,if y x7f /u^r; 



10 



JSgstfy i*7vu©*¥*W^*tt5 o o~5 o ooo! 

0, ^jf* U< (±4 0 0 0- 1 0 0 0 0 OlgT'fc 
So 'J i^x/K^SS^^Sli 5 0 0-10 

0 0 0 0, S L< (4 20000-50000 T-fo 

i^^^ro-g-ff^^-f-s^S^^y i^^/u^fiiig o 

y yvKO^afi 2 0 - 7 0 -=e/u% T-4? -5, 
[0 o 1 3 J = -/W4-jft«jirtt£ 

0. tf*L<J4^*ft2~8, <fc9#£L<ii^3fifc2 
~4T'*>5 <> ffig^y y n-,K730iJ£ LT(±, 

-1, 3 -yus<>i?*—,\,, i, 4-y^> i ?^-_ /K 

1 • 5 -s<>$ l/rjjr—jx,^ j _ g .df-fl-^-j-...,,^ 

1.7 .y^^jjjj--^ 2> s-^-^^^vJ^--,^ 

#*»f fcJiS. ffiJWfttfy^fvi^vffSfctfya: 

2 -7°n/N>y^-- /Ui ls-t-bX^^-*, 1, 
S-T^Vi?;*--,^ 3, 3-v^fvi^- i, 3_ 7 - D/ < 

[00 14] Tk^fcfi^'y =-^UCDgsAD*i±ai^^/u$ 

»K#a^»i(ia=y F¥&ii:l:^L, l 0 0-1 
4tf:#£ L< (±3 0~4^^%g^5 r ^oi-5 

L^. -ftl±Sa>D$;h,fc*Sfc|i^y 



30 



[0 0 1 5] **91«:£lfc-t-3#£. ll*t(4 2«K 

^yx^r;KogA fe? . > *StJ±^y 3-/kd## 
T, L TAB* U ^!)sf#y^- 

T, a^SrS!l^-t-5^f±/<— df-v . ai/i.-^— (PERK 
IN ELMER) tt«*StHKlittDSC7*fflv» 

[0 0 16] ;cf^, *6«t UT«f*ft«!ffi«B. 

[0 0 17] 7X4fe(i^y 3- / ^ Tt . WS( j ;t . | j i 

[0018] fcaHtt^ffufcTkifcii^y a-/n-j; 



40 ffimxv ^x^/ist^m-mxy ^XT";ui:(ot§Mm.- ., 

■ T^y-i K • ^y • -^^ 2 61, 4 
4 1H, (1. 9 8 1) ) (-it-<T^^^/U^S^^)^ 

50 ^^u*t^»S:ft5rt^-et5„ *4fctt^y=- 



5 

^ £ f £> $ Hrfc ^ T* * 7 1 J\>-&&5.1& <D T-#S 

[0 0 19] ^¥tmr^<bix^>^V ^^"r/^m^-mt 

#^£-C£>5) a. *ri:#S£-{*:«f»«>3Sf#&jtf jjjc.*?' 
/uy <& JpiSS-g-gas 2 5 StTwSSoit^Kfc v > 

•r—^-yu ■ • 7/7^ K • tK y v — • 

2 6#, 4 4 1H, (19 8 1)). L^oT, JJCft 2 

5 jk y 3i * x a-*££-# & w s - 1 755 -r- * 5 „ 

[0 0 2 0] 

*!)*7'n7^|-y (tfi§^i8 00 0 0, B*^- 
= (*) M. h — V (jgjgf) P-787) 2.2k 3( 
g, *yxfu>rU7!7 1/-f- ffif^fi2 5 0 
0 0, (ft) JJ1, NES-2040) 2.8k 

g. i*lt»2 5g (0. 511%) *SJ:tf*2 0 0g 

(4MS%) tSr*DBEAV»Eiri6*KJC»«lrAn. 
S*#iftTt2 7 0t!::#?£L. «*PL**se>4B#M 

[00 2 1 ] »e>jxfc«Wl:-3V^T. ✓ :=t,u^ 40 

- (PERKIN ELMER) ttfiO^Sg&SftlftftD SC7^ffl 
^TH&fcSIJtLfc. 1 5 4 TJ-Cfc 9 , ft 

WjJxfUyfl.7^ u _ H-ifc-<Tift 1 1 O'CiS^ 

S^fc^tt*:. -to?*TS# (H1IR*9. 7fifi%) fcj; 
t^F*^ (8 5. 4Sfi%) izn^Tmm®.*^? b 



^ Wl¥7-157553 

6 

( 2 9 5 0 cnf'ttiff) tstfy^f-UVT'uy^u— 
SW^UX*-^ h/u (7 3 Ocaf'Wifi) £^L. 

[0 0 2 2] &C:, :Ott»Oftft)t« (7s/-* + 
1, 1, 2, 2-fF7!>DDx^y (1 ; J) 
»&fl& : 2 0t) *fflj£L7U§*. ffiKtt&KO. 9 

6T'fco7t 0 — (Wa t e r s) £rJK 

ALC/G PC?rffll>ty/U/<-5x--> 3 >^Dv f- 
10 ^77-f- (*7A : Wa t e r s ultrasty 
ragel linear (7. 8mm0X3Ocm) 
2*. m-9 uy-/u*flt, ^fcBS : >i*SJBiff9K 

S^^firiS 3 2 0 0 0. fifi¥*&#T-ft# 5 8 0 0 
0, #ft*#l. 8T-fco7c 0 #feilfc#S^fl:rofef| 

[00 2 3] jjgl|2 
^Hi/n^ny (S?% v ft80 000, B#^ 

=*- («) si. h-> mm p- 7 8 7) 1.3k 

:o g, #V^\/y^u7*u-h (i¥^i2 5 0 

00. (ft) gi, NES-2 0 4 0) 3. 7k 

g. 2 5 g (0. 5fi»%) *jj:u'7k2 0 0g 

[0 0 2 4] '&<bi\ti&mzn^X> • ac/U-v 

-?±»<D^M^SMSf+D S C 7 £/B^Tgi££$!l5£L 
fc a KW«5»AI41 9 6X:X'h-otz 0 ^{r, HtMl t 

5. 7SS%) (9 1. 311%) (^o^T* 

3 . ^Jpfc^^- 3 7 0 0 0, fifi^lS/^^i^s 6 8 
0 0 0. ftWl&tfl. Wfe^t^a-^flcoj 

[0 0 2 5] MM3 
^y H^u^t (^^^-48 0 0 0 0. B*^. 
= *- («0 h-> (jS!«) P-7 8 7) 3.2k 
g. #yxf|/yfl'7^1/-h (S¥^12 5 0 
0 0, ^-f-ti (ft) Sg. NES-2040) 1.8k 
g. **itiIIS2 5g (0. 5fift%) *3j;t>-7K2 0 0g 
(4S»%) Srffl^2,W^(4*Jfe«i UT*S 

[0 0 2 6] W^ixfcK^irov^T, • ^,v-* 

-^tS^^^S^fiftD S C 7 Srffi^TiK^S-JiSL 
fc W©iB4lJi 3 2 < Ct:'feo7b c> ^Jfegnji t 



(5) 



7-157553 



0.89. *SPJ*»-T-**S 2 6 0 0 0, **¥$#*■* 

[00 2 7] gjjfegiU 
*y At'b h y (ftJW^is 0 0 0 0, B**- 
= *- (*) CL h-> (fig) P- 7 8 7) 2. 2k 
g, *yifU>fU7^-h (* 3 P*9^*2 5 0 
0 0, 3.=^* (fle) Jj, NES-2 0 4 0) 2. 8k 
g. ffi*ft&£ft2 5g (0. 511%) fcitfi^u^ 
^y^-/u5 0 0g (10H%) £«r/BH5«*«:JS 

[0 0 2 8] WfejiytK^ov^T, *<-**s > 
-ft*!©******* D S C 7 *T»£«r«£ L 

fco i 6 8t:r-fcofc 0 &ir„ HJ£#ji t 

b^fc KW*s«JK«LR v*#ifi<7>jK y ^ ?vu#*£* 



[003 l]i 



*]7 



*¥*&#*■* 20 



0.92, SHpJfc^iflS 3 0 0 0 0, 1 
#8 5 0 0 0, #»«#2. 8f*of;„ »^ixfc*£ 

[0 0 2 9] SHfegH5 

*2 0 0 gOftbiJCxf i^y/j) 3-/1,5 o 0 g (1 

*t»*>*«£**l*W-D S C 7 Srfflv »TH^*ffl* t 
fe 0 K**<0»£tt2 0 9t:-C*!>ofc. 

Riiary->^^i — ttBtm\ 
<b n fcw^sjgflsgjs iresse <d x y J. * t- 

1 • 0 6, &¥*&£•-?•*# 3 8 0 0 0, fifi^^^-ft 
#9 0 00 0. #»ff#2. 4fiofc 0 ftfcftfc** 
£-#©£Ilf±&*fT'fc 9 , ±<#fe«:B«>e>*i,fc;J»o 

[0030] mmm6 

7X2 0 0 g03ffcb*H::*^>^y =,_,u 5 0 o g (i 

tt»ro*a**»*«- D S C 7 Srffl^T»J**r«^ L 
Lty s/?* u-«fctj£m\ 'si^i^^lz 

0 . 9 2, «¥*&#**# 2 7 0 00, **¥*&#?■* 

*1 05 0 00,»!3. 8ffcofc 0 f^fci: 



^^ D ^ h> <*¥*&#*■* 8 0 0 0 0, B*^ 
= *- (*) M, (jgflQ p-7 8 7) 2 . 0k 

g, ^^fUyfb7^-f, (ft¥^i3 0 0 
00) 3. 0kg, *K*ifttt£tt2 5g (0.5**%) *3 

±O ? 7X2 0 0g (4**%) ^^^^^^(i^^j ! i- 

[0 0 3 2] »f>*LfcK»{cov»T. 
10 -tt««*S*aE«*ffD S C 7 «rfl!v -CRjft*»£: L 
fc. K»0»^|±i 3 SlCtrfcofc. &tr, nam £ 

ffcSwtasflfcBgsftfc. -«3KW©*Htt««: 
0.92, *¥*&#*■*# 2 8 000, **sp*9^^* 
#4 9 0 0 0, #*fl»li. 7T*ot. ftf,ht*I 

fc. 

[0 0 3 3] Hi&ffl8 
* UtS^u^ h> W^1800 0 0, B#3. 
= *- (HO <Kk h-> (mm) P-7 8 7) 2. 0k 
g, ^'jy=f^>7U7^U-h (»sp*&^*3 0 0 
0 0) 3. 0kg, &7kffK£ft2 5g (0.511%) *J 
iV^yyt-zusoOg (1011%) Srffl^-SW 

[0 0 3 4] ftt,;h.7cf*f4l3o^T, • ^/u-v 

-tt»0*S**«*«-D S C 7 SrfflV^r»jSC*JIOJt L 

0.86, f^sp^^. j^s 2 9 0 0 0, S*qz*S;^^* 
#5 5 00 0, ^tt**s i . 9 T-fcofc 0 »5,ixt#* 
^*wfeB»4A»-e* o , dk<*fittB**»n/j:*»o 

[0 0 3 5] HlfcgH 9 

s^iaftT-coiDrRiaads 2 8 orr-fosw^ii^jg 

T, /<-df ^ • ^^-a^<D^S*SSi*ftD S C 7 

^ic, try y^^u-ttmsr^ 

fritz. ^W^*, »&ftfcK»asjgj»«j£ugSF*Si<7> 
tK y 7-/u**-&» -cfc 5 c t ^:fllB $ ttfc, 4 . 
wWKW©«Htt/tJi i . 02, Bflys^jdj 320 
0 0 , **JPJS^-T-**S 7 3 0 0 0, ^«a*s 1. 6f 

-3 50 &l±mibbtlt£?>^fz„ 



30 



(6) 



#HB¥7- 1 5 7 5 5 3 



[00 3 6] JgjfefflJ 1 0 

r, • ^-9—a»o*s6jfeaEjRi»n-D s c 7 

#yi7r;U*I^J,5: i^flttg $tLfc 0 £7c, 
-OK»©ttHtt*|io. 8 8, ft¥*&*HP*;SJ.2 5 0 
0 0 , aaspt&^-T-S^s 4 6 0 0 0, ^tfcg^s i . g T . 

[0 0 3 7] rtfefll i 
= *- (*) fi, P- 7 8 7) 2. 2k 

00, (ft) «. NES-2 04 0) 2.8k 

B, aV»*B«ES|&2 5g (0. 5tt%) <t£AQBE,£. 
U'MJEWsg^R^gizA^, i*fl^Tf2 8 0t 

[0 0 3 8] ffibftfcfWClo^T, . 
- (PERK IN ELMER) tt£iO;jcg££!RftfJ- 

D S C 7 SrfflV vCH^&jWfcL-fc. K^Rt ,6f ± 2 o 8 

*»Sr^Jtfc. -t<0i*»# (HUte*2 9. 711%) *i 
(5 5. 4li%) Koi^TjS^&iR;*-:? 

( 2 9 5 0 cnT'fl-jfi) i^yif Uyf U7^U-hi 
Ww^SJilX*^ (7 3 0c^i5) ft 

1, 1, 2, 2-fl-7?nDi^y d - d 

: 2ot) mmmio. 3 



10 



20 



[0040] jttew 2 

tt«03S*«£fflR*W-D S C 7 Srffll ^TB^SrSme 
Lfc 0 Ut^B.Sli 1 7 7tt*feofc e i<0»W 
W^pg^SiiO. 2 8-C-fcofc. 
[0 0 4 1 ] fe&ffil 3 

JtejM2ir^)«(-LT6B#F a ^^^ffofc^ < =£g#B 



nil. Wffifcffr:: i o fr S ixfcfe *> t % 

10 04 2] JtfefiBU 
S^W*S 8 WKJ-efc •? , g*#H^TT'OADfv?£^^ 
2 7Ot;T-feSW^-l±itiK0iJl t(^)«lrLT*M-&fr^ 

^****ft*K-DSC7Srffl^T»jftfraiJEL,ft:. St 

[0 0 4 3] JtfeW5 

#!)*yn 7 ?hy (STOft8 00 0 0 ( 0*3- 
(HO «. (jftff) p_ 7 8 7) 2 Qk 

g. *!)7-f^7U7^-h W»ff3 0 0 
00) 3. Okgt6Xlfm^.m^W^2 5g (0. 5ff 

^^flSffD S C 7 SrflfHTIHjSfcftJtLfc. Rff 
9 7 t CT-fcofc 0 wrottWwttKtt* 
l±0. 3 6 "Cfcofc. 

[0 04 4] &tr, **0!l*sj:VH:tt«il*»c,»e>ix7t* 

K^Hv-.f^i^, 26# > '441I (19 
8 1)). 

[0045] mMm<D#m&ft(DM£jt, ^mtai^ 

Elliot, *#«!JKj;3:^^^ny^oJp^ 
[0 0 4 6] $5>(r, ^JSWlz^tfc*fi^034^ 

50 *^sjT"#t,ti.7t*a-g-fri±^^(r^-ci^ - t 



30 



40 



11 

JO 0 4 7] V&IM2 

[0 0 4 8 J 
1*1] 







HIS*! 


1 


4 2 0 




2 


4 6 0 




3 


3 7 0 


Jt»« 


1 


1 9 0 




2 


1 6 0 




4 


14 0 



} 1 5 7 5 5 3 

12 

* [0 0 4 9 J 



7 n > h^—^ 



30 (72)S§HJ# £og 



07/^75^3 Pagelof8 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

pre^ely 0 '™ ^ ^ by COm P uter So the translati ^ may not reflect the original 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] this invention relates to the still more detailed manufacture method of hieh- 

and deve opment of the synthetic macromolecule which has biodegradability ar The S? SSlfed to ftT^ 
broad fields the field for agricultural and forestry industries, for general packing, etc 1^ Tt s 
known that aliphatic polyester will generally be understood by various lipase arid various pig liver 
esterase an added water part (Nature (Nature) and Vol. November [ 270 or ] 3 and [5^9771) 
However although biodegradability is shown, since the melting po nt was low Td ^Secular 
pTaclatt ZZ^t t0 b£ 3CqUired ' ^ ^- P"^^ was ^tlxft™^ 
Sfield^ 

[0003] In order to solve these problems, the polyester copolymer was formed according to the ester 

fl roi 8e T ?" f T ! H u aHphatic P ° lyeSter Which has the outstanding biodegradability and the 
aromatic polyester which has the outstanding physical properties, and the attempt whkh is' going to 

^s^^^^^rrr and biodegradabiii *> «* « *™zt£SL and 

1Q81 R^v, 7u { ? BU apphed polymer sciences ( J - of Appl. Polym.Sci.), 441 pages 

rim }) " ? y ^ ^° dS ' m ° rder t0 Perf ° rm m eSter exchan § e reacti0 " ^ the remarkable pyfosohere 
compared with the melting point (especially melting point of aliphatic polyester) of alTphat c po vester 
and an aromatic polyester, the pyrolysis arose in the heat history until hobtains a dS^SS^it 
had the Problem that the polyester copolymer in which the molecular weight of a cSSfeS^ 
remarkably and had sufficient dynamics physical properties was hard to be obtamed 

[Problem(s) to be Solved by the Invention] this invention aims at offering the manufacture method of a 
b odepad abil ity polyester copolymer of having physical properties which were excelleTpracTcal such 

SSSC^ mtensity ' in view of the point describing above ' and having high 

[0005] 

shlXe 0 ^^^ P /° b,em] A f 3 r6SUlt ° f repeating research wholeheartedly that such a trouble 
should be solved, by performing polymerization predetermined in the bottom of water or glycol 
coexistence o the mixture of aliphatic polyester and an aromatic polyester, this SmSL have 
high molecular weight compared with the conventional technology, find o^^££^fiZ 

m^TrhT ""I CCUlar Wei8ht S StribUti ° n Can be man ^tured, Xd came to c^S^^T 
[0006] That is, this invention offers the manufacture method of the biodegradability polyester copolymer 
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~ ^ y JfZZ ^ ^ T " ' ?' yC01 Polymerization under reduced 

fte S,r7nf % 8 T ha ° 8e reac " on the matter which «"ies out heating fusion of 

the mixture of a phat,c polyester and an aromatic polyester under coexistence of water or a glyco and 

» arlSSSSr me " in8 ^ ° f * he P°^r a and 

[0007] In this specification, as aliphatic polyester (alicycle group polyester is included) both straight 

nonL ^T,^ 6 ^ ^ Side " Chain aHphatic stere can be u ^d, and ^3Sty^S^ g 
not limited. Polyester may be obtained by which the well-known method, for example wha ^s 
produced by the polymerization of a diol and a dicarboxylic acid, the polymeriX^ 

[0008] As straight chain aliphatic polyester, for example Poly glycolide, the poly caprolactone Pollv 3 
hetZirrrf^f" 4 " hydr ° Xy bUtyrat6 ' A P ° 1] y 5 - h y d ™y barri -de rJ, Pdty 7 hy3 Ly " 

n5S^^ffi&A°3?^ P°!! y i; h S oxy nonanoate ' Polly ^^icaS^ 

Pni!l , , ^ N0ET °' Polly 1 2 " h ydroxide decanoate, polyethylene succinate 

Po ybutylene succinate, a polyethylene OKISA rate, a polybutylene OKISA rate PolyeSne sebacate 
po lydiethylene sebacate, the poly methyl-ethylene horse mackerel peat, Poly m^Z^^^ 
polytetramethylene succinate, a polytetramethylene horse mackerel peat, a Zo\yte^^^ 
mackerel peat, a polypropylene OKISA rate, etc. are mentioned POiynexamethylene horse 

I w lde ' C l ain aIi f hatiC P ° lyeSter ' f0r exam P le The P° ] y lactide > Polly 3-hydroxy butyrate A 
PoHy 3-hydroxy barricade rate, Polly 3-hydroxy KAPUROETO, Polly 3-hydrox 'heplZl TolW 3 
hydroxy octanoate Polly 3-hydroxy nonanoate, Polly 3-hydioxydecaioatef PoUy 
decanoate, a Polly 3-methyl-5-hydroxy barricade rate, poly PIBARO lactone Pollv 3 3 dhnethvl 
propy ene OKISA rate, Polly 3, 3-dimethyl propylene hoi mackerel P Tctlmlll Id is not 

united o these. However, as for a substituent, from the field of biodegradabilit ftTs desimble that t is 

^Snte r b6rS ^ Th£Se aKphatlC P 01 ^ is -dependent";; can bTused 

combining two or more sorts, 

[0010] The aromatic polyester used for this invention has the common polymerization of the 
dicarboxylic acid and diol which may be manufactured by the well-known method Si hav an aromatic 
nng. As an example of a suitable aromatic polyester, a polyethylene terephthalate, pdy ethylene 
i ophtha ate a polybutylene terephthalate, polytetramethylene terephthalate, Polly M^dohLne 
dimethylene terephthalate, polyethylene -2, 6-naphthalate, etc. are mentioned, the'se are M^nZt - it 
is ~ it can use combining two or more sorts mucpeuueni n 

[001 1] About the aliphatic polyester and the aromatic polyester of these raw materials especially the 
molecular weight of aliphatic polyester - 500-500000 - it is 4000 to about 1 00000 especially preferably 
e^^p^ty ,0leCUlar Wd8ht ° f 3n P ° lyeSter " 500 - 100000 " * is 2&S ;-50000 ' 

[ rll 2 \ Al ^u U§h ^ COpol , ymer which has the outstanding physical properties is obtained so that the 
content of the aromatic polyester to aliphatic polyester is large, if there are too many the contem 
aromatic concentration will become high, the stiffness of a chain becomes large, and 2 ' 

alinhS i ^ C T S bad - Th6ref0re ' aS f ° r the ^matic-polyester content o the sum total of 
aliphatic polyester and an aromatic polyester, it is desirable to make it less than [ 90 mol % 1 In order to 
obtain the copolymer which has practical physical properties, as for an anm^^l^J^f^ 

XretrabT; y ^ ^ 5 ^ % ' ^ ° f & " ar0matic polyester » 2oKSStiU 

[0013] that for which the glycol used by this invention is generally used - you may be - concrete - 
Afarer'r " 10 " " ^ 2 " 8 « carbon numbers 2-4 nS^Lfcly 

Slnf 8,yC H 0l ',1 hy A ne 8,yC01 ' 1 2 -P r °P a -diol, 1, 3-propanediol, 1, 3-bman S o f 
1 Zi * n Z J ]\ 3 r°P anedl ° 1 ' 1. 4-butanediol, 1,5-pentanediol, 1, 6-hexandiol, 1, 7-he P tane diol 
1, and 8-octanediol etc. is mentioned. Ethylene glycol [ from the field of compatibility with aliphatic 
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polyester and an aromatic polyester ], 1, 2-propanediol, 1, 3 -propanediol, 1, 3-butanediol 3 and 3- 
dimethyl -1, 3-propanediol, 1, and 4-butanediol is desirable 

[0014] The addition of water or a glycol is important as a factor which participates in the reaction rate of 
an ester exchange reaction, and, generally it is desirable to add about 30-4 mol % preferabl ^espec a ry 
to a copolymer composition unit unit total 100-l-mol%. This is because the depolymerizZn reSn 
of aliphatic polyester and/or an aromatic polyester is presented with the added water or th 2cT 

obtct of e theho n i ^ w L°° many additions of water <* * glycol, the rate of the low depolymerization 
object of the boihng point becomes high, and the distillate rate of these depolymerization object serves 
as an effect of minus that the yield of polymer becomes bad by the bird chpplr highly a reduced 
p^ssure process. On the other hand, ,n the case where there are too few additions of water 0 7a g ^1 
even if the improvement m ester exchange reaction speed is not accepted but performs a reduced 
pressure process, the copolymer of a macromolecule cannot be obtained 

[001 5] When carrying out this invention, under coexistence of water or a glycol and in inert gas heating 
fusion is carried out, the mixture of one sort or two sorts or more of aliphatic poly" te" o^o?£^ 
sort or more of aromatic polyesters is agitated, and after reacting until the product polymer which ha7 
the low melting pomt compared with the melting point of raw material polymer (ali?to&^^d 
aromatic polyester) is obtained, a polymerization is carried out under reduced pressure What if 
necessary is just to measure in this invention using the Perkin-Elmer (PERKIN ELMER) differential 
scanning calorimeter DSC7 to measure the melting point. At this time, "the low melting means 
haying the melting point with product polymer lower at least 5 degree; C than raw S l yme 7 

it^TZ " ru^ T" 6 ° fm aHphatiC P ° lyamide) ' and me more desirabl * melting pSow at 
least 10 degrees C If heating temperature is too high not much, it has a possibility that raw material 
polymer may pyrolyze and is not [ that what is necessary is just more than the temperature tha raw 
material polymer dissolves uniformly ] desirable. 

[0016] In this case, the ester-interchange catalyst of common use, such as an acetic-anhydride zinc zinc- 
stearate, benzoic-acid zinc, and tetrapod-n-butyl titanate, may be used as a catalyst, 
reaction speed can be raised by agitating the system of reaction excnange 
[0017] at the reaction under water or glycol coexistence, low-molecular-ization by the depolymerization 
reaction of the mixture of aliphatic polyester and an aromatic polyester mainly takes plaSSfc 
is followed - it ,s - it competes, an ester exchange reaction advances, an ester exchange reac 0^* 
increases with progress of reaction time, and the copolymer much aliphatic polyester blocks of lowtw 

rTolvest^ 18 " h * m ° £CU J ar Wdght ^ remarkable than the aliphaticpolyester and the aronJT 
polyester of a raw material and aromatic-polyester blocks of low molecular weight carried out r the 
copolymer ] mutual combination is obtained L 

[0018] what has the feature for the depolymerization reaction by the water or the glycol with which this 
invent, ted lt 1S hgreby ._ Qf ^ ^ ^ ^JSY 

melt viscosity of a mixture falls promptly by the reaction initial stage, and its ester exchange reaction 
«ti«ency ^proves greatly compared with the conventional method (the above-mentioned journal OBU 
applied Po^mer science 26 volumes, 441 pages, (1981)) which does not make water or a g yZ! ve 
together When the copolymer which furthermore has the low melting point clearly compared with raw 
material polymer is obtained, dehydration or a - glycol reaction occurs by changing the inside of the 
°h T ° n mt ° 3 redU , Ced pr6SSUre State - A oration polymerization arises simultaneously 
Z7nTl7 , 3 C0 ™T?*™ th0d > m0lecular wei § ht is large, and a polyester copolymer whh 
narrow molecular weight distribution can be obtained. When compounding a copolymer only by the 

^^mSX^r^ T' ° r 3 8lyC01 Hve t0gCther bef °»n the temperature 
requirement which has sufficient ester exchange reaction speed, with progress of reaction time the 

molecular weight of a copolymer tends to fall remarkably and coloring-ization of the copolymer by the 

^Z^ZT T rkabl f • ^T' ^ if ^ ^ reduC6d P-sure-ization of ^s stem of 
reaction, decomposition of a copolymer and coloring tend to be accelerated remarkably and 
macromolecule quantification of a rapid copolymer which is looked at by this invention does not take 

pidCc. 
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[0019] The polyester copolymer obtained by this invention has the structure which much aliphatic 
polyester blocks of low molecular weight and aromatic-polyester blocks of low molecular weight 
combined by turns, and the lower thing of the melting point includes the block of low molecular weight 
more compared with the aromatic polyester of a raw material. It is reported that an aliphatic polyester 
copolymer shows biodegradability according to the aforementioned structure, and biodegradability is 
especially [ be / (it is low molecular weight) / short / the average aromatic-polyester block length ] 
excellent when the average degree of polymerization of the aromatic-polyester block in a copolymer is 
25 or less integer (the above-mentioned journal OBU applied polymer science, 26 volumes, 441 pages, 
(1981)). Therefore, the polyester copolymer which has desired biodegradability can be obtained by 
changing the amount of the kind of raw material and combination, reaction temperature, reaction time, a 
catalyst kind and an amount, water, or a glycol etc., and controlling the melting point of a product. 
[0020] 

[Example] Next, an example is given and this invention is explained concretely. 
Example 1 poly caprolactone (number-average-molecular-weight 80000, Nippon Unicar make, tone P- 
787 (trademark)) 2.2kg, polyethylene-terephthalate (number-average-molecular-weight 25000, Unitika, 
Ltd. make, NES-2040) 2.8kg, 25g (0.5 % of the weight) of acetic-anhydride zinc, and 200g (4 % of the 
weight) of water were put into the reactor in which pressurization and reduced pressure are possible, and 
the reaction was performed for 4 hours, having carried out the temperature up to 270 degrees C, and 
agitating under nitrogen atmosphere. Then, change the atmosphere in equipment into a reduced pressure 
state, and water was made to distill, after returning and paying out an ordinary pressure in the place 
which torque fully went up, the melting reactant was cooled radiationally, and the copolymer was 
obtained. 

[0021] About the obtained sample, the melting point was measured using the Perkin-Elmer (PERKIN 
ELMER) differential scanning calorimeter DSC7. The melting point of a sample was 154 degrees C, and 
was about 1 10-degree-C low value compared with the raw material polyethylene terephthalate. Next, to 
aliphatic polyester, it is a good solvent, the Soxhlet extraction was performed using the chloroform 
which is a poor solvent to the aromatic polyester, and extractives and insoluble matter were divided. 
Infrared-absorption-spectrum analysis was performed about the extractives (9.7 % of the weight of 
recovery) and insoluble matter (85.4 % of the weight). Consequently, both extractives and insoluble 
matter showed the infrared absorption spectrum (2950cm- 1 neighborhood) peculiar to the poly 
caprolactone, and the absorption spectrum (730cm- 1 neighborhood) peculiar to a polyethylene 
terephthalate, and it was checked that the obtained samples are aliphatic series and an aromatic polyester 
copolymer. 

[0022] Next, limiting viscosity was 0.96 as a result of measuring the solution viscosity (a phenol +1, 1 
and 2, 2-tetrachloroethane (1:1) solvent, measurement temperature ;20 degree C) of this sample. 
Moreover, for number average molecular weight, 32000 and weight average molecular weight were 
[ 58000 and degree of dispersion ] 1 .8 as a result of the determination of molecular weight by the gel 
permeation chromatography (column : two Waters ultrastyragel linear(s) (7.8mm phix30cm), m-cresol 
solvent, a detector : a differential refractometer, the standard substance : mono dispersion polystyrene) 
using Waters (Waters) ALC/GPC. The color tone of the obtained copolymer is good and coloring was 
hardly accepted. 

[0023] The copolymer was obtained like the example 1 except using example 2 poly caprolactone 
(number-average-molecular-weight 80000, Nippon Unicar make, tone P-787 (trademark)) 1.3kg, 
polyethylene-terephthalate (number-average-molecular-weight 25000, Unitika, Ltd. make, NES-2040) 
3.7kg, 25g (0.5 % of the weight) of acetic-anhydride zinc, and 200g (4 % of the weight) of water. 
[0024] About the obtained sample, the melting point was measured using the Perkin-Elmer differential 
scanning calorimeter DSC7. The melting point of a sample was 196 degrees C. Next, the Soxhlet 
extraction was performed like the example 1 and infrared-absorption-spectrum analysis was performed 
about extractives (5.7 % of the weight of recovery), and insoluble matter (91.3 % of the weight). 
Consequently, it was checked that the obtained samples are aliphatic series and an aromatic polyester 
copolymer. Moreover, for 1.03 and number average molecular weight, 37000 and weight average 
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molecular weight were [ 68000 and degree of dispersion of the limiting viscosity of this sample ] 1 .7. 
The color tone of the obtained copolymer is good and coloring was not accepted at all. 
[0025] The copolymer was obtained like the example 1 except using example 3 poly caprolactone 
(number-average-molecular- weight 80000, Nippon Unicar make, tone P-787 (trademark)) 3.2kg, 
polyethylene-terephthalate (number-average-molecular-weight 25000, Unitika, Ltd. make, NES-2040) 
1.8kg, 25g (0.5 % of the weight) of acetic-anhydride zinc, and 200g (4 % of the weight) of water. 
[0026] About the obtained sample, the melting point was measured using the Perkin-Elmer differential 
scanning calorimeter DSC7. The melting point of a sample was 132 degrees C. Next, the Soxhlet 
extraction was performed like the example 1 and infrared-absorption-spectrum analysis was performed 
about extractives and insoluble matter. Consequently, it was checked that the obtained samples are 
aliphatic series and an aromatic polyester copolymer. Moreover, for 0.89 and number average molecular 
weight, 26000 and weight average molecular weight were [ 45000 and degree of dispersion of the 
limiting viscosity of this sample ] 1.7. The color tone of the obtained copolymer is good and coloring 
was not accepted at all. 

[0027] The copolymer was obtained like the example 1 except using example 4 poly caprolactone 
(number-average-molecular-weight 80000, Nippon Unicar make, tone P-787 (trademark)) 2.2kg, 
polyethylene-terephthalate (number-average-molecular-weight 25000, Unitika, Ltd. make, NES-2040) 
2.8kg, 25g [ of acetic-anhydride zinc ] (0.5 % of the weight), and ethylene glycol 500g (10 % of the 
weight). 

[0028] About the obtained sample, the melting point was measured using the Perkin-Elmer differential 
scanning calorimeter DSC7. The melting point of a sample was 168 degrees C. Next, the Soxhlet 
extraction was performed like the example 1 and infrared-absorption-spectrum analysis was performed 
about extractives and insoluble matter. Consequently, it was checked that the obtained samples are 
aliphatic series and an aromatic polyester copolymer. Moreover, for 0.92 and number average molecular 
weight, 30000 and weight average molecular weight were [ 85000 and degree of dispersion of the 
limiting viscosity of this sample ] 2.8. The color tone of the obtained copolymer is good and coloring 
was not accepted at all. 

[0029] The copolymer was obtained like the example 2 except using ethylene glycol 500g (10 % of the 
weight) instead of 200g of example 5 water. About the obtained sample, the melting point was measured 
using the Perkin-Elmer differential scanning calorimeter DSC7. The melting point of a sample was 209 
degrees C. Next, the Soxhlet extraction was performed like the example 1 and infrared-absorption- 
spectrum analysis was performed about extractives and insoluble matter. Consequently, it was checked 
that the obtained samples are aliphatic series and an aromatic polyester copolymer. Moreover, for 1.06 
and number average molecular weight, 38000 and weight average molecular weight were [ 90000 and 
degree of dispersion of the limiting viscosity of this sample ] 2.4. The color tone of the obtained 
copolymer is good and coloring was not accepted at all. 

[0030] The copolymer was obtained like the example 3 except using ethylene glycol 500g (10 % of the 
weight) instead of 200g of example 6 water. About the obtained sample, the melting point was measured 
using the Perkin-Elmer differential scanning calorimeter DSC7. The melting point of a sample was 148 
degrees C. Next, the Soxhlet extraction was performed like the example 1 and infrared-absorption- 
spectrum analysis was performed about extractives and insoluble matter. Consequently, it was checked 
that the obtained samples are aliphatic series and an aromatic polyester copolymer. Moreover, for 0.92 
and number average molecular weight, 27000 and weight average molecular weight were [ 105000 and 
degree of dispersion of the limiting viscosity of this sample ] 3.8. The color tone of the obtained 
copolymer is good and coloring was not accepted at all. 

[0031] The copolymer was obtained like the example 1 except using example 7 poly caprolactone 
(number-average-molecular-weight 80000, Nippon Unicar make, tone P-787 (trademark)) 2.0kg, 
polybutylene-terephthalate (number average molecular weight 30000) 3.0kg, 25g (0.5 % of the weight) 
of acetic-anhydride zinc, and 200g (4 % of the weight) of water. 

[0032] About the obtained sample, the melting point was measured using the Perkin-Elmer differential 
scanning calorimeter DSC7. The melting point of a sample was 133 degrees C. Next, the Soxhlet 
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extraction was performed like the example 1 and infrared-absorption-spectrum analysis was performed 
about extractives and insoluble matter. Consequently, it was checked that the obtained samples are 
aliphatic series and an aromatic polyester copolymer. Moreover, for 0.92 and number average molecular 
weight, 28000 and weight average molecular weight were [ 49000 and degree of dispersion of the 
limiting viscosity of this sample ] 1 .7. The color tone of the obtained copolymer is good and coloring 
was not accepted at all. 

[0033] The copolymer was obtained like the example 1 except using example 8 poly caprolactone 
(number-average-molecular-weight 80000, Nippon Unicar make, tone P-787 (trademark)) 2.0kg, 
polybutylene-terephthalate (number average molecular weight 30000) 3.0kg, 25g [ of acetic-anhydride 
zinc ] (0.5 % of the weight), and butanediol 500g (10 % of the weight). 

[0034] About the obtained sample, the melting point was measured using the Perkin-Elmer differential 
scanning calorimeter DSC7. The melting point of a sample was 139 degrees C. Next, the Soxhlet 
extraction was performed like the example 1 and infrared-absorption-spectrum analysis was performed 
about extractives and insoluble matter. Consequently, it was checked that the obtained samples are 
aliphatic series and an aromatic polyester copolymer. Moreover, for 0.86 and number average molecular 
weight, 29000 and weight average molecular weight were [ 55000 and degree of dispersion of the 
limiting viscosity of this sample ] 1 .9. The color tone of the obtained copolymer is good and coloring 
was not accepted at all. 

[0035] Except that the heating temperature under example 9 nitrogen atmosphere was 280 degrees C, the 
copolymer was obtained like the example 1 . About the obtained sample, the melting point was measured 
using the Perkin-Elmer differential scanning calorimeter DSC7. The melting point of a sample was 122 
degrees C. Next, the Soxhlet extraction was performed like the example 1 and infrared-absorption- 
spectrum analysis was performed about extractives and insoluble matter. Consequently, it was checked 
that the obtained samples are aliphatic series and an aromatic polyester copolymer. Moreover, for 1.02 
and number average molecular weight, 32000 and weight average molecular weight were [ 73000 and 
degree of dispersion of the limiting viscosity of this sample ] 1 .6. The color tone of the obtained 
copolymer is good and coloring was not accepted at all. 

[0036] Except that the heating temperature under example 10 nitrogen atmosphere was 280 degrees C, 
the copolymer was obtained like the example 1 . About the obtained sample, the melting point was 
measured using the Perkin-Elmer differential scanning calorimeter DSC7. The melting point of a sample 
was 143 degrees C. Next, the Soxhlet extraction was performed like the example 1 and infrared- 
absorption-spectrum analysis was performed about extractives and insoluble matter. Consequently, it 
was checked that the obtained samples are aliphatic series and an aromatic polyester copolymer. 
Moreover, for 0.88 and number average molecular weight, 25000 and weight average molecular weight 
were [ 46000 and degree of dispersion of the limiting viscosity of this sample ] 1.8. The color tone of the 
obtained copolymer is good and coloring was not accepted at all. 

[0037] Example of comparison 1 poly caprolactone (number-average-molecular-weight 80000, Nippon 
Unicar make, tone P-787 (trademark)) 2.2kg, polyethylene-terephthalate (number-average-molecular- 
weight 25000, Unitika, Ltd. make, NES-2040) 2.8kg, and 25g (0.5 % of the weight) of acetic-anhydride 
zinc were put into the reactor in which pressurization and reduced pressure are possible, and the reaction 
was performed for 4 hours, having carried out the temperature up to 280 degrees C, and agitating under 
nitrogen atmosphere. The melting reactant was cooled radiationally and the copolymer was obtained, 
after paying out. 

[0038] About the obtained sample, the melting point was measured using the Perkin-Elmer (PERKIN 
ELMER) differential scanning calorimeter DSC7. The melting point of a sample was 208 degrees C. 
Next, to aliphatic polyester, it is a good solvent, the Soxhlet extraction was performed using the 
chloroform which is a poor solvent to the aromatic polyester, and extractives and insoluble matter were 
divided. Infrared-absorption-spectrum analysis was performed about the extractives (29.7 % of the 
weight of recovery) and insoluble matter (55.4 % of the weight). Consequently, both extractives and 
insoluble matter showed the infrared absorption spectrum (2950cm- 1 neighborhood) peculiar to the poly 
caprolactone, and the infrared absorption spectrum (730cm- 1 neighborhood) peculiar to a polyethylene 
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terephthalate, and it was checked that the obtained samples are aliphatic series and an aromatic polyester 
copolymer. 

[0039] Next, limiting viscosity was 0.32 as a result of measuring the solution viscosity (a phenol +1, 1 
and 2, 2-tetrachloroethane (1 : 1) solvent, measurement temperature: 20 degree C) of this sample. The 
obtained copolymer was very weak. 

[0040] Except that example of comparison 2 reaction time was 6 hours, the copolymer was obtained like 
the example 1 of comparison. About the obtained sample, the melting point was measured using the 
Perkin-Elmer differential scanning calorimeter E>SC7. The melting point of a sample was 177 degrees C. 
Moreover, the limiting viscosity of this sample was 0.28. 

[0041] After changing the equipment atmosphere after performing a reaction like the example 2 of 
example of comparison 3 comparison for 6 hours into the reduced pressure state and agitating it for 2 
hours, it returned to the ordinary pressure, the melting reactant was paid out and cooled radiationally, 
and the copolymer was obtained. It was coloring remarkably and the obtained product was presenting 
brown. This is considered because decomposition was only promoted by reduced pressure operation. 
[0042] Example of comparison 4 reaction time was 8 hours, and except that the heating temperature 
under nitrogen atmosphere was 270 degrees C, the copolymer was obtained like the example 1 of 
comparison. About the obtained sample, the melting point was measured using the Perkin-Elmer 
differential scanning calorimeter DSC7. The melting point of a sample was 247 degrees C. Moreover, 
the limiting viscosity of this sample was 0.63. Although, as for this sample, brittleness is improved as 
compared with the example 1 of comparison, it is thought that most ester exchange reactions are not 
advancing. 

[0043] The copolymer was obtained like the example 1 of comparison except using example of 
comparison 5 poly caprolactone (number-average-molecular-weight 80000, Nippon Unicar make, tone 
P-787 (trademark)) 2.0kg, polybutylene-terephthalate (number average molecular weight 30000) 3.0kg 5 
and 25g (0.5 % of the weight) of acetic-anhydride zinc. About the obtained sample, the melting point 
was measured using the Perkin-Elmer differential scanning calorimeter DSC7. The melting point of a 
sample was 197 degrees C. Moreover, the limiting viscosity of this sample was 0.36. 
[0044] Next, the result which performed the biodegradability evaluation about a copolymer and 
physical-properties evaluation which were obtained from the example and the example of comparison is 
explained. 

Example of examination 1 aliphatic polyester amide copolymer, While when the aliphatic polyester 
block of low molecular weight and the aromatic-polyester block of low molecular weight copolymerize 
by turns shows biodegradability, and the melting point of a copolymer becomes low so that the average 
aromatic-polyester block length is short as mentioned above, when the average degree of polymerization 
of the aromatic-polyester block in a copolymer is 25 or less integer, it is reported that biodegradability is 
excellent (a journal OBU applied polymer science, 26 volumes, 441 pages, (1981)). 
[0045] The melting point of the copolymer of an example is all falling greatly compared with a raw 
material aromatic polyester, and it is checked by the result of measurement that the average degree of 
polymerization of an aromatic-polyester block is 20 or less. Therefore, it can be said that each 
copolymer of an example has the outstanding biodegradability. 

[0046] Furthermore, in order to evaluate the biodegradability of the copolymer shown in the example, 
the film of each copolymer was buried for three months in soil, and configuration observation was 
performed. Consequently, the detailed hole where each copolymer of an example is [ that mold (mold) 
springs up on a film ] countless has opened, and it was observed that the film configuration has 
collapsed clearly. Therefore, it turns out that the copolymer obtained by this invention is excellent in 
biodegradability. 

[0047] The tensile strength of the copolymer film obtained from example of examination 2 example and 
the example of comparison was measured. The result is shown in Table 1 . The copolymer obtained by 
this invention is excellent in tensile strength so that more clearly than Table 1 . 
[0048] 
[Table 1] 
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[0049] 

[Effect of the Invention] According to this invention, the biodegradability polyester copolymer which 
has the outstanding physical properties can be obtained. Physical properties, such as tensile strength and 
thermal resistance (melting point), are also good, and the copolymer obtained by this invention can use 
them for a disposable container, a cop, a sheet, a bag, a string, a film, fiber, a coating agent, a binder, 
mold goods, etc. while being completely decomposed in natural environment, such as soil. Furthermore, 
in a physic field, although it can use using the biodegradability as gradual release-ized medicine support 
in thread and the inside of the body for an operation, it is not necessarily restricted to this and 
application in a latus field can be expected. 



[Translation done.] 
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